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FIG. 1 




TYPE OF LEAD- 
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MICRONIZED 


WATER 


SULFURIC 


FLOCK 


EXPANDER 


ACID BATTERY 


OXIDE 


TTBLS ADDITIVE 




ACID 






PLATE PASTE MIX 














AUTOMOTIVE 
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0 
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(9.86% 
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WEIGHT) 


WEIGHT) 
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WEIGHT) 


WEIGHT) 


WEIGHT) 


INDUSTRIAL 


1071 KG 


10.71 KG 
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0.5 KG 


0 


POSITIVE PLATE 


(80.09% 


(0.80% 


(79.52% 


(8.98% 


(0.04% 


0 


PASTE 


WEIGHT) 
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FIG. 2A EFFECT OF 1% TTBLS ON INDUSTRIAL PASTE AND PLATE CURING- 1ST SAMPLE 



CONTROL SAMPLES 


SAMPLE 


TRIAL 


A-PBO fTETRAl 

L V 1 UW M Lll\ni 


B-PB0 (0RTH0) 


TETRABASIC 


TRIBASIC 


PASTE AT 

1 HJ 1 L HI 


1 


58 0 


2 6 

■La V 


0 0 


39 4 


FND flF 

LV%U Ul 


9 

L 


51 1 


7 9 


0 0 


40 9 


MIXING 


Q 
0 


59 4 


2 2 


1 2 


37 2 




4 


66 4 


2 1 

L. 1 


0 0 


31 5 




5 


50 2 


1 1 


2 4 


46 3 




AVG 


57 0 


3.2 


0.7 


39.1 


PACTC PI ATP 

1 H J 1 L 1 Ln 1 L 


1 
1 


66 7 


1 9 


0 0 

v. VI 


31 4 


AT FND OF 


9 

L 


59 7 

J 7. * 


8 5 


5 7 


26 6 


TIINNFI 


0 


55 9 

J J ml 


5 5 


10 6 


28 1 


F1RYFR 

Ul\ I tlx 


4 


61 8 

U 1 .0 


4 8 


2 1 


31 3 




5 


60 8 


3 2 

Waal 


6 9 

Ui / 


29 1 




AVG 


60 9 

UU.7 


4 8 

I all 


5 i 


29 3 


PI ATFS 

rLH l t j 


1 
1 


57 5 


9 7 


0 5 

U.J 


32 3 


AFTFR 3 

Mr 1 tlx J 


9 


61 7 


10 7 


0 0 


28 8 


HOURS 


o 


60 7 


8 7 


2 1 


28 5 


HIRING 


4 


60 4 
uu.t 


9 8 

7.U 


1 0 


28 7 




5 


58 7 


5 3 


2 9 

& a # 


33 1 




AVG 


59 7 

J § mi 


8 8 

Ua W 


1 3 


30 3 

V VaW 


PI ATFS 


1 
1 


57 0 


4 4 


1 8 


41 8 

T 1 .U 


AFTFR 6 

HI 1 Ll\ U 


9 


57 1 


9 1 


0 0 


33 7 


Hf)IIRS 




59 6 


2 4 


0 9 

U. 7 


37 1 

w/ • 1 


HIRING 


4 


54 4 


8 2 

UaaV 


1 6 


35 8 




5 


57 2 


7 5 


2.7 


32.6 




AVG 

n T u 


56 1 

■/ Ua 1 


6.3 


1.4 


36.2 


PI ATFS 

ILH 1 L J 


1 
1 


57 6 


4 3 


1 5 


41 6 


AFTER 9 


2 


67 7 


2.3 


1.9 


28.2 


HOURS 


Q 

0 


63 6 

uu.u 


6 9 

U. 7 


1 9 

1 • 7 


27 6 


HIRING 


4 

• 


60 7 


10 4 


2 3 


27 2 




5 


61 6 


3 2 

VaaV 


1.9 


33.3 




AVG 


61.1 


5.4 


1.9 


31.6 


PLATES 


1 


30.2 


1.7 


68.1 


0.0 


AFTER 12/13 


2 


59.1 


10.3 


4.6 


26.0 


HOURS 


3 


59.8 


2.1 


14.2 


23.9 


CURING 


4 


64.9 


2.3 


11.0 


21.8 




5 


53.9 


4.3 


9.3 


32.4 




AVG 


53.6 


4.8 


21.4 


26.0 



FIG. 2B EFFECT OF 1% TTBLS ON INDUSTRIAL PASTE AND PLATE CURING - 1ST SAMPLE 



EXPERIMENTAL SAMPLES 


SAMPLE 


TRIAL 


A-PBO (TETRA) 


B-PBO (ORTHO) 


TETRABASIC 


TRIBASIC 


PASTE AT 


1 


38.5 


0.0 


51.7 


9.8 


END OF 

Lll U \J\ 


? 

Mm 


34 1 


0 7 


57.7 


7.5 


MIXING 

fill A 1 11 \J 


3 


36 1 


0.0 


58.3 


5.5 




4 


40 2 


0 0 


55.1 


4.7 




5 


34.5 


1.2 


59.5 


4.8 




AVG 


36.7 


0.4 


56.5 


6.5 


PASTE PLATE 

1 HJ 1 L 1 Lnl L 


1 


81 9 


8 1 


10.1 


0.0 


AT END OF 


2 

Mm 


45 2 


2.1 


27.4 


25.3 


TUNNEL 


3 


44 1 


1.6 


29.9 


23.9 


DRYER 


4 


43 8 


1.2 


43.0 


11.9 




5 


48.6 


3.4 


19.5 


28.5 




AVG 


52 7 

mf Mm* g 


3.3 


26.0 


17.9 


PLATES 

1 Ln 1 LJ 


1 
1 


26 2 


2 2 

Mm a Mm 


71 6 


0 0 


AFTER 3 


? 

Mm 


20 8 


4 3 


71 5 


3 4 


HOURS 


3 


34 6 


3 4 


57.4 


4.6 


CURING 


4 


24 1 

Mm~» 1 


3 4 


66 7 


5 8 




5 


36.9 


1.9 


51.3 


10.0 




AVG 


28.5 


3.0 


63.7 


4.8 


PLATES 


1 


25 3 

MmmM m V 


2 9 

Mm* § 


71 8 


0.0 


AFTER 6 

rll 1 Ll\ U 


2 

Mm 


19 4 


5 5 

m? mm* 


72 6 


2 5 

Mm mmf 


HOURS 

II U U l\ J 


3 


31 0 


2 0 

Mm • V 


67 0 


0.0 


CURING 

V. U l\ 1 11 \J 


4 


28 1 


1 4 


66 8 


3 6 

*mt m V 




5 


32.6 


1.7 


65.6 


0.0 




AVG 


27.3 


2.7 


68.8 


1.2 


PLATES 


l 

i 


26.7 


4.5 


61.7 


7.0 


AFTER 9 


2 


27.3 


1.5 


67.9 


3.4 


HOURS 


3 


31.0 


1.8 


67.2 


0.0 


CURING 


4 


30.2 


0.8 


69.0 


0.0 




5 


29.0 


1.6 


65.8 


3.5 




AVG 


28.8 


2.0 


66.3 


2.8 


PLATES 


1 


29.5 


1.0 


69.5 


0.0 


AFTER 12/13 


2 


18.9 


2.5 


75.3 


3.3 


HOURS 


3 


32.5 


1.5 


65.9 


0.0 


CURING 


4 


28.8 


0.7 


67.1 


3.3 




5 


30.9 


1.0 


68.1 


0.0 




AVG 


28.1 


1.3 


69.2 


1.3 



FIG. 3A EFFECT OF 1 % TTBLS ON INDUSTRIAL PASTE AND PLATE CURING - 2ND SAMPLE 



CONTROL SAMPLE 


SAMPLE 


SAMPLE 
NO. 


PB 


A-PBO (TETRA1 


B-PBO (ORTHOl 


TETRABASIC 


TRIBASIC 


PASTE AT END 




13.8 


25.8 


5.1 


5.1 


50.3 


OF MIXING 


AVG 


13.8 


25.8 


5.1 


5.1 


50.3 


PASTED PLATE 




15.6 


28.2 


2.4 


10.6 


43.3 


AT END OF 


AVG 


15.6 


28.2 


2.4 


10.6 


43.3 


TUNNEL 














FULL RACK IN 




16.5 


28.5 


13.8 


0.0 


41.2 


CHAMBER 


AVG 


16.5 


28.5 


13.8 


0.0 


41.2 


AFTER 2 HOURS 

M 1 ■ 1 b 1 1 I ■ \J W 11*/ 




17.1 


27.7 


8.0 


2.8 


44.4 


IN CHAMBER 


AVG 


17.1 


27.7 


8.0 


2.8 


44.4 


AFTER 4 HOURS 




14.6 


22.6 


3.1 


16.2 


43.5 


IN CHAMBER 

111 ■ ■ f* 111 ■# hi* 


AVG 


14.6 


22.6 


3.1 


16.2 


43.5 


AFTER 6 5 




17.2 


24.8 


2.4 


14.9 


40.7 


HOURS IN 


AVG 


17 2 


24 8 


2 4 

Mm m ■ 


14.9 


40.7 


CHAMBER 














AFTER 8 6 




18.6 


19.8 


16.1 


3.3 


42.2 


HOURS IN 

IIUUIw 111 


AVG 


18 6 


19.8 


16.1 


3.3 


42.2 


CHAMBER 














AFTER 12 5 

HI 1 L l\ 1 /L.J 




12 0 


175 


4 


29 


37.4 


HOURS IN 

IIUUIW 111 


AVG 


12 0 


175 


4 


29 


37.4 


CHAMBER 














AFTER 16 5 




3.2 


14.5 


1.1 


59.6 


21.6 


HOURS IN 

1 1 V/ w 11 «S 111 


AVG 


3.2 


14.5 


1.1 


59.6 


21.6 


CHAMBER 

%» I 1 #1 III ■# k ■ 1 














AFTER 20 5 

ni i liv a> v • •/ 




4.7 


25 


14.85 


43.5 


25.1 


HOURS IN 

1 1 V/ W ll>* 111 




0 


15 


1.1 


75.3 


8.6 


CHAMBER 


AVG 


2.35 


20 


7.975 


59.4 


16.85 


AFTER 24.5 




0 


15 


1.1 


75.3 


8.6 


HOURS IN 


AVG 


0 


15 


1.1 


75.3 


8.6 


CHAMBER 














AFTER 28.5 




0 


15.4 


1.3 


76.8 


6.6 


HOURS IN 


AVG 


0 


15.4 


1.3 


76.8 


6.6 


CHAMBER 















FIG. 3B EFFECT OF 1 % TTBLS ON INDUSTRIAL PASTE AND PLATE CURING - 2ND SAMPLE 



EXPERIMENTAL SAMPLES 



SAMPLE 


SAMPLE NO. 


PB 


A-PBO (TETRA) 


B-PB0 (0RTH0J 


TrTnininr 

TETRABASIC 


TRIBASIC 


PASTE AT END 




11.4 


10.9 


2.7 


53.2 


21.9 


OF MIXING 




17.8 


6.7 


0.8 


69.1 


5.6 






18.7 


6.3 


0.0 


50.0 


25.0 




AVG 


15.97 


8.0 


1.2 


57.4 


17.5 


PASTED PLATE 




8.2 


13.0 


3.2 


54.7 


20.9 


AT END OF 




16.6 


8.6 


0.9 


57.3 


16.6 


TUNNEL 




19.8 


4.7 


0.0 


67.4 


8.1 




AVG 


14.87 


8.8 


1.4 


59.8 


15.2 


FULL RACK IN 




8.2 


13.5 


0.9 


62.3 


15.2 


CHAMBER 




18.4 


6.0 


0.4 


56.1 


19.1 






18.3 


9.2 


0.8 


66.2 


5.5 




AVG 


14.97 


9.6 


0.7 


61.5 


13.3 


AFTER 2 HOURS 




9 


12.8 


1.1 


77.1 


0.0 


IN CHAMBER 




12.6 


5.7 


2.7 


70.6 


8.5 






19.2 


5.8 


1.3 


64.7 


9.0 




AVG 


13.60 


8.1 


1.7 


70.8 


5.8 


AFTER 4 HOURS 




7.3 


6.9 


1.0 


73.0 


11.8 


IN CHAMBER 




12.2 


4.4 


1.4 


68.2 


13.9 






6.5 


9.6 


1.0 


75.5 


7.4 




AVG 


8.67 


7.0 


1.1 


72.2 


11.0 


AFTER 6 HOURS 




7.8 


10.5 


1.1 


80.2 


0.3 


IN CHAMBER 




11.9 


2.7 


1.4 


70.0 


14.0 






7.3 


3.9 


2.0 


74.1 


12.7 




AVG 


9 


5.7 


1.5 


74.8 


9.0 


AFTER 8 HOURS 




6.4 


5.2 


1.6 


73 


13.8 


IN CHAMBER 




9.4 


7.9 


1.6 


72.4 


8.7 




AVG 


7.9 


6.55 


1.6 


72.7 


ii or 

11.25 


AFTER 10 HOURS 




2.4 


5.9 


2.2 


80 


9.5 


IN CHAMBER 


AVG 


2.4 


5.9 


2.2 


80 


9.5 


AFTER 12 HOURS 




1.9 


o a 

3.4 


2.4 


OO 7 

83.7 


o r 

8.5 


IN CHAMBER 




1.7 


10.5 


1.7 


80.3 


5.8 




AVG 


1.8 


6.95 


n r\r 

2.05 


A A 

82 


i~t~r 

7.15 


AFTER 14 HOURS 




7.4 


— — j 

8.4 


1.2 


TA A 

72.4 


1 A / 

10.6 


IN CHAMBER 


AVG 


7.4 


8.4 


1.2 


72.4 


10.6 


AFTER 16 HOURS 




1.2 


r / 

5.6 


2 


AO A 

83.4 


7 7 

7.7 


IN CHAMBER 




13.1 


O A 

8.4 


i o 
1.3 


72.4 


A 0 

4.8 




A Iff* 

AVG 


7.15 


7.00 


1.65 


77 nn 

77.90 


l or 

6.25 


— * r-rrn i n nminr 

AFTER 18 HOURS 




1 "O ~ 

1.3 


A A 

4.4 


O 0 

J.J 


QO 7 
OO./ 


7 0 

/.J 


IN CHAMBER 




A 

0 


7 O 

7.2 


A 

0 


a/ r 

86.5 


L A 

6.4 




AVG 


0.65 


r o 
5.8 


1.65 


or i 

05.1 


6.o5 


— irrrn nn li/iTinr — 

AFTER 20 HOURS 




1 T 

1.7 


6.9 


2.3 


Q1 1 

ol.l 


7 0 
/.V 


■ hi /"in unrn 

IN CHAMBER 




0.8 


inn 

10.8 


i n 

1.9 


00.5 


A 
U 




AVG 


1.05 


7.83 


1.95 


A A AO 

84.23 


A A A 

4.92 


AFTER 22 HOURS 




1.3 


4.4 


3.3 


83.7 


7.3 


IN CHAMBER 


AVG 


1.3 


4.4 


3.3 


83.7 


7.3 


i rrrn oj uniinr 

AFTER 24 HOURS 




1.5 


1 1.8 


Li 




n 
U 


IN CHAMBER 




1.3 


8.7 


2.4 


80.3 


7.3 




AVG 


1.4 


10.25 


2.35 , 


82.4 


3.65 


AFTER 26 HOURS 




0.7 


6.4 


2.1 


89.7 


1.1 


IN CHAMBER 


AVG 


0.7 


6.4 


2.1 


89.7 


1.1 


AFTER 28 HOURS 




0.6 


11.5 


1.9 


86 


0 


IN CHAMBER 




1.1 


6 


2.4 


89.2 


1.4 




AVG 


0.85 


8.75 


2.15 


87.6 


0.7 



o 
o 




dBaiAIVHO 
Nl S^H 9'83 

ygaiAivHO 

Nl SfclH 92 

yaaiAivHO 

Nl S>dH QVZ 

\j3aiAIVHO 
Nl SUH ZZ 

d3aiAIVH0 
Nl SUH 9 03 

yaaiAivHO 

Nl S*dH 81 

dBaiAIVHO 
NIS>dH9l ; 

"yaaiAivHO 

Nl S>dH PI 

"yaaiAivHO 

Nl SidH Zl Z 

LU 

yaaiAivHO 9 

NISUHOl lu 



yaaiAivHo 

Nl SUH 8 

"yaaiAivHO 

Nl SidH 9 

"yaaiAivHO 

Nl S^H 1? 

yaaiAivHO 
Nl s^h z 

d3aiAIVH0 
Nl S^H 0 

Jd3Aida 
31SVd 



< 
o 



< 



EC 



31V1d QNV 31SVd Nl SiaillN30d3d 



FIG. 6A EFFECT OF 1 % TTBLS ON AUTOMOTIVE PASTE AND PLATE CURING - THIRD SAMPLE 



CONTROL SAMPLE 



SAMPLE 


TRIAL 


PB 


A-PBO 
(TETRA) 


B-PBO 
(ORTHO) 


TETRABASIC 


TRIBASIC 


PASTE AT END OF 


41 


9.3 


62.3 


0.0 


0.0 


I 26.6 


MIXING 


40 


3.1 


72.5 


1.4 


0.0 


23.1 




AVG 


6.2 


67.4 


0.7 


0.0 


24.9 


PASTED PLATE AT 


37 


5.4 


60.4 


0.0 


0.0 


34.2 


END OF TUNNEL 


38 


18.7 


49.3 


0.7 


0.0 


31.3 


DRYER 


39 


10.8 


58.3 


0.5 


0.0 


30.4 




AVG 


11.63 


! 56.0 


0.4 


0.0 


32.0 


TWO HOURS AFTER 














LOADING CURING 














CHAMBER 


AVG 












SIX HOURS AFTER 


1 




52.0 


4.4 


1.8 


41.8 


LOADING CURING 


2 




57.1 


9.1 


0.0 


33.7 


CHAMBER 


3 




59.6 


2.4 


0.9 


37.1 




4 




54.4 


8.2 


1.6 


35.8 




5 




57.2 


7.5 


2.7 


32.6 




AVG 




56.1 


6.3 


1.4 


36.2 


8 HOURS AFTER 


12 


7 


63.1 


1.0 


0.0 


28.8 


LOADING CURING 


17 


8.3 


60.5 


5.5 


0.0 


26.1 


CHAMBER 


18 


6.8 


59.1 


5.1 


0.0 


28.9 




4 




60.2 


10.4 


2.3 


27.2 




5 




61.6 


3.2 


1.9 


33.3 




AVG 


7.4 


60.9 


5.0 


0.8 


28.9 


18 HOURS AFTER 


21 


8.1 


57.9 


2.8 


7.3 


24.0 


LOADING CURING 


23 


7.5 


58.2 


3.6 


7.9 


24.0 


CHAMBER 


24 


7.7 


67.7 


0.0 


0.0 


24.6 




AVG 


7.8 


63.0 


1.8 


4.0 


24.3 


24 HOURS AFTER 


29 


5.1 


44.4 


0 


35.7 


14.8 


LOADING CURING 


30 


2.5 


62.6 


1 


12.1 


21.8 


CHAMBER 


AVG 


3.8 


53.5 


0.5 


23.9 


18.3 


END OF CURE 


31 


0 


53.2 


0.3 


31.96 


14.7 




32 


0.8 


50.7 


0 


36.2 


12.3 




AVG 


0.4 


51.95 


0.15 


34.05 


13.5 



FIG. 6B EFFECT OF 1 % TTBLS ON AUTOMOTIVE PASTE AND PLATE CURING - THIRD SAMPLE 



EXPERIMENTAL SAMPLE 



SAMPLE 


TRIAL 


PB 


A-PBO 
(TETRA) 


B-PBO 
(ORTHO) 


TETRABASIC 


TRIBASIC 


PASTE AT END OF 

1 ft •# ■ L> *■ 1 LI 1 V 1 


1 


6.7 


51.0 


0.0 


19.8 


23.1 


MIXING 


2 


14.9 


48.3 


0.9 


12.2 


23.7 




AVG 


10.8 


49.7 


0.5 


16.0 


23.4 


PASTED PLATE AT 

I M J 1 LI/ 1 LHIL rA 1 


3 


10 3 


49 3 


0 5 


14 3 

i i • *j 


25.8 


END OF TUNNEL 


4 

i 


8 


47 7 


4 1 

i • i 


15 9 


24 3 


DRYER 


5 


17.2 


43.0 


0.6 


14.3 


24.9 




42 


13.8 




1.2 


21.4 


22.1 




AVG 


12.3 


46.7 


1.6 


16.5 


24.3 


TWO HOURS AFTER 


6 


12.9 


43.3 


0.6 


21.8 


21.3 


LOADING CURING 


7 


14.4 


44.3 


4.8 


17.8 


19.1 


CHAMBER 


8 


12.3 


49.2 


1.4 


18.4 


18.8 




9 


10.2 


45.3 


0.4 


24.1 


20.1 




AVG 


12 4 

1 Mm .1 


45 5 


1 8 


20 5 

Mm \J . J 


19 8 


SIX HOURS AFTFR 

JlA IIUUlXJ HI 1 tl\ 


ID 

1 u 


4 4 


25 2 

Mm J .Mm 


4 4 


60 7 


5 3 


LOADING CURING 


AVG 


4 4 


25 2 


4 4 


60 7 

uu. / 


5 3 


CHAMBER 














8 HOURS AFTER 


11 


6 5 


21.6 


1.0 


66.3 


4.5 


LOADING CURING 


13 


1 9 


26 8 


1 8 


64 3 


5 2 


CHAMBER 

V. 1 1 Mill ULI\ 


14 


4 

i 


29 0 


2 5 


56 9 


76 




15 


0 


29.6 


1.9 


62.6 


5.8 




16 


3.9 


24.8 


1.9 


63.7 


5.7 




AVG 


4.1 


26.4 


1.8 


62.8 


5.8 


18 HOURS AFTER 

i v ii v viw ni i Lit 


19 


5.6 


21.9 


2.8 


66.1 


3.7 


LOADING CURING 

L. w ni/ui V v U III 11 w 


20 


5.3 


22.3 


3.4 


64.3 


4.3 


CHAMBER 


22 


6.1 


24.8 


0.9 


64.7 


3.4 






3.7 


25.1 


2.3 


68.9 


0.0 




AVG 


5.7 


23.53 


2.35 


66.0 


2.9 


24 HOURS AFTER 


25 

Mm J 


1 3 


24 5 


0 8 


69 9 

u / • / 


3 5 


LOADING CURING 


26 

Am U 


l 5 

1 m<J 


25 5 


o 


69 3 

U / ■ v 


3 6 


CHAMBER 

VII Mm III Wtw Lb 1 1 


27 


2.6 


28 


1.1 


61.8 


6.5 




28 


2.9 


25.8 


0 


67.4 


3.8 




AVG 


2.075 


25.95 


0.475 


67.1 


4.35 


END OF CURE 


33 


0 


27.3 


2.5 


67.2 


3 




34 


3 


28.4 


1.3 


64 


3.2 




35 


0.6 


27.6 


0 


68.6 


3.2 




36 


0.6 


26 


3.1 


64 


6.2 




AVG 


1.05 


27.325 


1.725 


65.95 


3.9 
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FIG. 8 



CONTROL SAMPLES 


TIME 


PB 


A-PBO 


B-PBO 


TTBLS 


TRBLS 


(NO MICRONIZED TTBLS) 


(HRS) 




(TETRA) 


(ORTHO) 






CONTROL END OF TUNNEL 


0 


7.7 


51.5 


0 


0 


41.2 


CONTROL END OF TUNNEL 


0 


6.5 


43.4 


9.2 


0 


35.2 


CONTROL END OF TUNNEL 


0 


6 


42.2 


5.5 


0 


43.4 


AVG 


0 


6.73 


45.57 


4.9 


0 


40.93 


CONTROL RACK IN CURING CHAMBER 


0.08 


0.6 


46 


8 


2.1 


43.3 


CONTROL RACK IN CURING CHAMBER 


0.08 


5.1 


43.2 


8.5 


0 


43.3 


CONTROL RACK IN CURING CHAMBER 


0.08 


6.1 


43.8 


7.6 


0 


42.4 


AVG 


0.08 


3.93 


44.33 


8.03 


0.7 


43.00 


CONTROL 


1.83 


3.5 


41.4 


13.2 


2.1 


39.8 


CONTROL 


1.83 


4.3 


42.9 


12.6 


0.8 


39.3 


AVG 


1.83 


4.46 


43.11 


10.36 


1.45 


39.55 


CONTROL 


2.25 


4.3 


42.4 


12.2 


1 


40.1 


CONTROL 


2.25 


3.4 


45.4 


12.4 


0 


38.7 


AVG 


2.25 


3.85 


43.9 


12.3 


0.5 


39.4 


CONTROL 


3 


5.2 


46.9 


3.2 


1.4 


43.2 


CONTROL 


4 


4.1 


45.9 


5.5 


6.6 


38 


CONTROL 


4 


4 


47.8 


1.6 


0 


47.3 


AVG 


4 


4.05 


45.5 


3.55 


3.3 


42.65 


CONTROL 


5 


8.3 


44 


4.2 


3.4 


40.1 


CONTROL 


5 


2.9 


52.5 


2.9 


0 


41.7 


AVG 


5 


5.6 


48.25 


3.55 


1.7 


40.9 


CONTROL 


6 


5.8 


43 


10.9 


2.1 


38.2 


CONTROL 


6 


5.2 


41.8 


11.3 


3.7 


38 


AVG 


6 


5.5 


42.4 


11.1 


2.9 


38.1 


CONTROL 


7 


1.8 


51.1 


10.2 


0 


36.8 


CONTROL 


10.75 


4.3 


47.7 


5 


1.9 


41 


CONTROL 


14.75 


8.2 


43.5 


2.9 


5.4 


40.1 


CONTROL 


16.75 


2.1 


52.2 


5.5 


3.8 


36.2 


CONTROL 


22.75 


3 


52.5 


7.4 


3.3 


33.8 


CONTROL 


26.75 


0 


53.8 


1.2 


3.9 


41.2 


CONTROL 


26.75 


3.4 


54.5 


1.9 


0 


40.2 


AVG 


26.75 


1.7 


54.15 


1.55 


1.95 


40.7 


CONTROL 


27.5 


0 


42.4 


9.3 


8 


40.3 


CONTROL 


27.5 


1.4 


41.3 


5.7 


4.9 


46.7 


AVG 


27.5 


0.7 


41.85 


7.5 


6.45 


43.5 


CONTROL 


34 


0 


50.5 


0 


11.1 


38.4 


CONTROL 


40.5 


3.5 


51.3 


1.7 


4.3 


36.3 


CONTROL 


46.5 


1.9 


46.4 


3.6 


7.5 


40.6 


CONTROL 


46.5 


3.1 


34.1 


9.2 


11.8 


42.3 



FIG. 9 



EXPERIMENTAL SAMPLES, TRIAL 1 


TIME 


PB 


A-PBO 


B-PBO 


TTBLS 


TRBLS 


(1% MICRONIZED TTBLS) 


(HRS) 




(TETRA) 


(ORTHO) 






EXP. 1 PASTE MIX 


0 


0.9 


35.1 


1.2 


46.9 


15.8 


EXP. 1 PASTE MIX 


0 


0 


23.8 


2.2 


37.2 


36.4 


AVG 


0 


0.45 


29.45 


1.7 


42.05 


26.1 


EXP. 1 PASTE MIX 2 


0 


2.1 


0 


4.4 


61 


32.5 


EXP. 1 PASTE MIX 2 


0 


0 


0 


5 


61.9 


33.2 


AVG 


0 


1.05 


0 


4.7 


61.45 


32.85 


EXP. 1 END OF TUNNEL DRYER 


0.33 


0 


31.7 


5.3 


34.7 


28.2 


EXP. 1 


1.25 


0.4 


35.8 


3.7 


37 


23.1 


EXP. 1 


3 


2.1 


21.8 


2.3 


60.4 


13.5 


EXP. 1 


3 


o 


21.6 


2.6 


64.2 


11.7 


AVG 


3 


1.05 


21.7 


2.45 


62.3 


12.6 


EXP. 1 


4 


0 


16 


3.4 


70.3 


10.3 


EXP. 1 


4 


1.8 


19.1 


2.7 


68.1 


8.3 


EXP. 1 


4 


0.7 


19.9 


2.1 


69.4 


7.9 


AVG 


4 


0.83 


18.33 


2.73 


69.27 


8.83 


EXP. 1 


6 


0 


12.9 


1.1 


80.1 


5.9 


EXP. 1 


6 


0 


8.2 


7 


72.8 


12 


AVG 


6 


0 


10.55 


4.05 


76.45 


8.95 j 


EXP. 1 


9.75 


0 


5.9 


10.3 


77.7 


6.1 


EXP. 1 


9.75 


5.2 


12.4 


2.1 


79.7 


0.6 


AVG j 


9.75 


2.6 


9.15 


6.2 


78.7 


3.35 


EXP. 1 


13.75 


0 


16.3 


2.3 


77.1 


4.3 


EXP.l 


17.75 


0 


16.8 


1 


78.5 


2.8 


EXP. 1 


17.75 


2.4 


6.8 


8.6 


77 


5.3 


EXP.l 


17.75 


0 


15.7 


2.3 


77.7 


4.3 


AVG 


17.75 


0.8 


13.1 


3.67 


77.78 


4.13 


EXP.l 


21.75 


1.3 


4.6 


9.1 


78.5 


6.4 


EXP. 1 


25 


0.8 


7.4 


5 


79.9 


6.8 


EXP.l 


29.75 


0.5 


7.5 


0 


87.3 


4.7 


EXP.l 


29.75 


0 


20.6 


2.1 


77.3 


0 


EXP.l 


29.75 


0 


13.8 


2.8 


81.8 


0 


AVG 


29.75 


0.17 


13.97 


1.63 


82.13 


1.57 


EXP.l 


35.75 


0 


19.5 


2.5 


78.5 


0 


EXP. 1 


35.75 


0 


17.4 


2.9 


79.6 


0 


AVG 


35.75 


0 


18.45 


2.7 


79.05 


0 



FIG. 10 



EXPERIMENTAL SAMPLES, TRIAL 2 


TIME 


PB 


A-PBO 


B-PBO 


TTBLS 


TRBLS 


(l% MICRONIZED TTBLS) 


(HRS) 




(TETRA) 


(ORTHO) 






EXP. 2 PASTE MIX 


0 


0 


29.2 


0.9 


56.7 


13.1 


EXP. 2 PASTE MIX 


0 


1.1 


28.7 


1.3 


53.4 


15.5 


EXP. 2 PASTE MIX 


0 


0 


20.1 


1.9 


51.6 


26.4 


AVG 


0 


0.37 


26.00 


1.37 


53.90 


18.33 


EXP. 2 END OF TUNNEL DRYER 


0.2 


1.5 


33.7 


1.6 


40 


23.2 


EXP. 2 RACK IN CURING CHAMBER 


0.33 


1.6 


32.6 


3 


41.9 


20.9 


EXP. 2 


I 


1.9 


28 


1.5 


51.5 


17.2 


EXP. 2 


2 


0 


26.8 


2.3 


60.5 


10.4 


EXP. 2 


2 


0 


26.6 


0 


62.2 


11.2 


AVG 


2 


0 


26.7 


1.15 


61.35 


10.6 


EXP. 2 


4 


0 


15.3 


3.7 


78.7 


2.4 


EXP. 2 


4 


2.9 


19.7 


2.5 


65.8 


9.1 


AVG 


4 


1.45 


17.5 


3.1 


72.25 


5.75 


EXP. 2 


5 


1.7 


15 


2.9 


80.4 


0 


EXP. 2 


5.5 


1.7 


14.6 


3.3 


75.8 


4.4 


EXP. 2 


6 


0 


14.6 


3.1 


82.3 


0 


EXP. 2 


6 


0 


15.4 


2.9 


78.4 


6.4 


EXP. 2 


6 


1.2 


17.9 


2.9 


70.6 


7.4 


AVG 


6 


0.4 


15.97 


2.93 


76.10 


4.60 


EXP. 2 


9.25 


0.8 


13.9 


3.4 


77 


4.9 


EXP. 2 


12.25 


0 


15.1 


3.6 


81.3 


0 


EXP. 2 


21.75 


0 


10.7 


2.4 


81.1 


5.2 


EXP. 2 


21.75 


0 


6.2 


1.6 


87.2 


5 


j AVG 


21.75 


0 


8.45 


2 


84.15 


5.1 


EXP. 2 


26 


0 


4 


5.8 


84.4 


5.6 


EXP. 2 


26 


0.8 


16.9 


2.9 


79 


0.5 


EXP. 2 


26 


0.5 


16.5 


3.3 


79.7 


7 


AVG 


26 


0.43 


12.47 


4.00 


81.03 


4.43 


EXP. 2 


29.25 


0 


18.7 


1.9 


79.5 


0 


EXP. 2 


30.25 


0 


i6.8 ; 


2 


81 


0 


EXP. 2 


35.75 


0 


18.2 


2.9 


78.9 


0 


EXP. 2 


35.75 


0.5 


18.3 


2.2 


79 


0 


AVG 


35.75 


0.25 


18.25 ; 


2.55 


78.95 


0 


EXP. 2 


48.17 


0 


16.5 


3.1 


80.4 


0 
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FIG. 13 EFFECT OF l% TTBLS ON INDUSTRIAL PASTE AND PLATE CURING 



PASTE MIX NO. 


PB [WT.%] 


A-PBO 
[WT.%] 


B-PBO 
[WT.%] 


TTBLS [WT.%] 


TRBLS [WT.%] 


MIX -I 


0.0 


27.0 


1.3 


71.7 


0.0 


MIX -2 


2.8 


15.5 


0.9 


79.4 


1.4 


MIX -3 


0.0 


16.7 


1.7 


81.6 


0.0 


MIX -4 


1.7 


21.3 


1.3 


75.7 


0.0 


MIX -5 


4.6 


23.1 


1.6 


70.8 


0.0 


MIX -6 


0.0 


29.0 


1.1 


69.9 


0.0 


MIX -7 


1.1 


25.8 


1.7 


71.4 


0.0 


MIX -8 


1.6 


25.2 


0.8 


72.5 


0.0 


MIX -9 


1.5 


29.9 


1.1 


67.5 


0.0 


MIX — 10 


5.7 


28.5 


0.8 


65.1 


0.0 


MIX — M 


2.2 


30.0 


1.7 


60.5 


5.7 


MIX — 12 


1.3 


27.0 


1.7 


69.9 


0.0 


MIX — 13 


0.0 


25.5 


2.5 


71.9 


0.0 


! MIX— 14 


0.0 


26.3 


1.8 


71.9 


0.0 



FIG. 14 





1 st 


2ND 


3 RD 


1 st COLD 


2 nd COLD 


3 rd COLD 


AMPERE- 




RESERVE 


RESERVE 


RESERVE 


CRANKING 


CRANKING 


CRANKING 


HOURS AT 




CAPACITY 


CAPACITY 


CAPACITY 


AMPS 


AMPS 


AMPS 


20 HOUR 




(MINUTES) 


(MINUTES) 


(MINUTES) 


(AMPERES) 


(AMPERES) 


(AMPERES) 


RATE 


WITHOUT 


125.9 


114.8 


94.9 


699 


713 


676 


57.9 


MICRONIZED 


124.6 


116.9 


99.6 


702 


723 


676 


59.2 


TTBLS 


123.7 


112.4 


94.7 


693 


710 


660 


57 


AVG 


124.7 


114.7 


96.4 


698 


715 


671 


58.02 




WITH 


126.7 


132 


126.7 


705 


746 


666 


64.7 


MICRONIZED 


127.3 


130.5 


124.2 


705 


742 


675 


63.3 


TTBLS 


128.1 


131.1 


126.7 


701 


732 


685 


63.78 


AVG 


127.4 


131.2 


125.9 


704 


740 


675 


63.92 



